-2028333015=FAX5510 /0669490362-=AOYAMA 



/07-02-05-1 7:39/00h020 



1/1 ^— V 



METHOD AND APPARATUS FOR ENCODING MODULATION 



Publtcation number; JP4322592 



publication datei 

Inventor; 

Applicant; 

Classification: 
- Intemationat: 



1992-11-12 
RIIFUANGU UEl 

AMERICAN TELEPHONE & TELEGRAPH 



Also published as; 

~~ EP0485108{A 
US51 05442 (A 
EP04e5108 (A: 
EP0485108 (B 



H04B14/04; H03M13/23; H03Mi3/35; H04L1/00; H04L27/34; 
H04N5/44; H04N7A)8; H04N7/24; H04N7/30; H04B14/04; 
H03M13/00; H04L1/00; H04L27/34; H04N5/44; H04N7/08; 
H04N7/24; H04N7/30; (IPC1-7): H03M13/12: H04B14/04; 
H04N7/133 

- European: HG3M13/35; H04L27/34C3A; H04L27/34M; H04N5/44N; 

H04N7/08; H04N7/24A 
Application number: JP1991 0302628 19911023 
Priority numbens): US1990061 1200 19901107 



Report a data error h< 



Abstract of JP4322592 

PURPOSE: To obtain high noise with standing by 
providing error protection with differing levels to data 
elements of different d asses generated in a source 
cx>ding step. CONSTITUTION: A video signal source 
101 generates an analog video signal. A coder 104 
generates a digital signal, whose data element part is 
more important than the remaining parts, (m+k) sets of 
information bits are generated at N sets of signaling 
inten^als, and each symbol interval is set to NT 
seconds. In a two-dimensional arrangement (N=1), a 
relation of signaling interval = symbol interval holds. 
On lines 105, 106, m-blts and k-bits per symbol interval 
appear and the m-bit information is more important 
than the k-bit information. Scramblers 110, 111 are 
used to apply serial - parallel conversion to the bits. 
Then channels coders 114, 115 generate respectively 
extended r, p bit-groups (r>m, p>k). Bit values are 
used to identify a specific channel symbol, and an 
array mapper 131 provides an output of complex 
planar coordinates. The resulting signal is broadcasted 
via a pass-band forming device 141 and a TV 
modulator 151. 
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^fr ® -»iK;l'W«S/hE^ t ^ L- VI C t ^i^Fai: 1- 5 
2»®T=-3'SS{CA;-3TSSSn-5WS^«WgB5i-J: 

^ ci t s#a tf 5a*JB i (o;^^. 

a) r t^i:; h®it51#^4lft-rsfc»C. ^1 
0^3£®^!f ^Sf&ffl 1 T3®»ronil@© f:y h ( r > 

m) s«F^ffcr-5xxyyi. b) 3f;e®g'-v^;i' • 
>'5j^;H2Eo2'e©7.— y'«-v>#;v®5^« 1 -s) 



^) d) WSg^?&it!HS^«'va«5^^^;i.*a 
fi.K>. fFffilHiaX5r-j'7'*», SJSmiPf^W^. WI2E 

a) v>\ivh (p>k) ®^2iS^#*:ti£T?,fea&t;l 
m 2 ®mSO«F^*fiy8 LTiSE#0^> l :?©«&© 
kfcfy h«^^^bt-5XT-5'::/'t, b) ^2imm<r>^ 
• If y hf::j&CTflSI2it3©-»#;PS:g^i-t^>7. 

[Sl*?ll 2] SJrr5-»#;i'BBH*fcm+kH© 

T, rtfyh {r>in) ®l£^»€:^^r^.fe;«)»c, S5 
fa«®3^©l-r)Omlfi/h?&»^'fb-r4#at, 9f5e 
©5=^-f • i'>iJ<;VES0 2'fil©X-/'^->'>#;i/ 
®5-b®l-3<£. |tlgrbfs/h®eoK&tLTfS3iJ-r 

aT5nrcftEEB®ffi»©2'>:J?;Wi&^5) IS 

m^ntt 1 r)®x— v>:a?jv©g^^^;i/ • >'>^;v 

© ■5 % ©SJ?S nfc 1 0 ?£^ST5M^'£*^'5 ^ S 
(c:©S«ta. fi8IBir)©»®ffi©ktf5; H®fitOM» 

-v^#-;UK©ft/h»gBt*^Sgil:#:©->^#-;i'K®M/hS- 



m-i> c t<&»iat-r<b»:s« 1 2 ©g@. 

kt:y h{C<J:-3Ta3S^nS8JfBif«©gB^j'J;Ofe, Sti 
T-&a3RJSl 3 ©SB. 

[gS#^15] WE^fiS^R**, pHyh (p>k) 
©|4;S»«±^-r5fe*iCltlffiifo5^® 1 -3©ffi©k 
MvV ^nmtri>^^t. p f y h ©aJEi£36Pfc^& 

i;TairE 1 p©-»*;i'^g«?T5^gtiiii6;4s c t 
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-/■^-v'>3ttjK05-&©i>a< i fe 1 ■pcoe/^^^iWO'j 

-L,<r>9-^ S±«r 4 ft K« 2 ©)5f JfeO??^ S: 

©5^cDio*s*?u e) aiRsn&-»3i?;v*sa 
*-5::t«it^fr5»*5i 9©gB. 

— [Hiq®i¥W&SiW] 



[0 0 0 1] 
[00 02] 

[t«*©a^fi] ji^iefflttT^v-i; (hdtv) irnf^n 

jST©m#^ty-f /tt (SNR) ©/J>*a^»(C»-rS 50 



[00 0 3] 

[RM*<»*U.fc'5i:f -50)8] CWSft ( rttfv^ffi 

n-ens 0*5J:ZX6 3'V-f;i'ftfi:fi"r4 2-p©-rHfS 
M«©«^&#>t •& t ^ TflJI^T-S ^1 t75«-C^ 
ft2l0#©^SlW:«:^«©jS?2StSEoTXft;-r 

[0 0 0 4] li*. 5^^ i;3';i'fcM7&3S**tfeffl$n. 5 

0 V )mnitS:miak'^<D&mifi. io-©if'>bKo 

^S^-rtfig-rs. >b5— :^©^Wk*lC5t*-r52 dB 
©jaUnffl^Sii^ti, S©»©A*T©SNR©2dB© 
m'Ptii^tie^ii, Ji©S^g«tt*5l 0-<©tfy hKO 
^•eiifPrSitJwS:?). ^©esroii-y hKO*T 
tt. 5 OT'f jHBti:'txkt:tt*W::A»3a:S©£-r^ 
*i. fe5-:&©7^Hf©sm«*-t5<*»k:*SSK:7S 
«>. S^BlC*3fc5ttl6©COa©SJS«t«-ft:»4. ftSI 

S«ffifflSnTU2.7:hDi^TVe2l:*^©fttE5^ 

[0 0 0 5] «t>T, ;i©ras^»r^>rc*©. xi^ 

-;^©fi3|->7i'xi»JC*Jtt2.H*«|>«IIS©fiEffi-?>, b) 

[0 0 0 61 gSipM/ir'^' j^:?;l'e2l©^^;aS;JSl!R-r 
(*%?«©fE?g#©aE3IStcJ:-3TSI%snt) tt, 1$ 

■ftxx xnflt-^s 2ffiK±©x-5' • X h u 

[0 0 0 7] Wiamiox-i' • Xh'J-A 

tt. st)SstJ,75:^ns^xUfm^©«;3^ 

)«jg/js©8ioa**wr-5<t'5!c-7 5't:>'i'sn«.. s 

2 ©x-^- • X h 'J mi x-^' • X h 'J -AfZ 
tfc'^T* S 0 SS-C?S:V» t^/j:Sn5±x Hi#^©fK 
x-^' • Xh«J-Att« •t©x-^'S**t 

S5ix-^ • x^'J-A»^:/J^^?<^^»e!l3^8!p*^r•r 
<&±5»cvi;t>'^fstl?). 
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[0 0 0 8] -IKWiC, ±xUl^ff#$ttS»<0x-:5^ 
[0 0 0 9] 

[0 0 10] *5EWcows*n^^WTfi, m 
[0 0 11] S£*co»#fi:a!P*Sfe*fe9^^^^ji.- V 

[0 0 12] Vf>^V:^mm\Z^rL\t. X-y^-i/>:j^;|. 
[0 0 13] ^(BlCfJ, -e'5 0;ttt<^y^-:5^®*;5t?f^ 



&mmy'-fimm\znhxm^^fi^nmtm%i)^s 

[0 0 141 

[0 0 15] z,n^0mit\t. *aitffS3, s i o, 

02 1-^(1 9 7 4^5^70%e. 55M#: I. Kalet 
«6) , *H1*STm4, 0 1 5. 2 2 2^(1 9 7 7^3 
^29 SSSfr, SSM^ : J. Werner) . *S(^lf^4, 

1 7 0, 7 6 4^ {1 9 7 9^1 0^ 9 a^ff. mm 

20 Salzffi) . 3feS4$aiFl&4, 2 4 7, 9 4 0# 

(19 8 1^1^ 2 7 05EfT> «MS:K. E. Mueller 
ffi) . *ll^SlFm4, 30 4. 962# (1981^1. 
2^8 a%fT> %^*:R. D. Fracassite) , 
^4, 45 7. 0 0 4-^ (1 9 8 4^6^ 2 6 DSff, 
^efl* : A. Gershoifi) . *S4$ttm4, 4 8 9, 4 1 
8^ (1 9 8 4^1 2^ 1 8 0S£fT. : J. E. Ma 

20) . *a#SlFm4, 5 2 0, 4 9 0-^ (1 9 8 5^5 
^28 B%ff. : L. Wei) . ^<ttf*Si^|f^ 

4, 5 9 7. 0 9 0^ (1 9 8 6^6^ 2 40S!fT, ^ 

3^ m^:G, D. ForDcy, Jr.) coJ:^;^*Ba^ff |I|8^$ 

[0 0 16] 01 Sr#^-r^t, iftlfefi^y-;^ 1 0 1 
0 4lri!6sn^. v-xW^S10 4tt. 7^-^S3)ico 

[0 0 17] &7^-r5'g«tlx-5' • t^;; hT 

<^tn^ti\zMLx±mt^ti^. v>#ji/W(iJt. Nfl 

[0 0 18] ±IBOin+k(HOfffflb'v 'J- 
50 HiKl 0 5tc3Sns, '»4^>VWSi$>fcOmt'ty box 
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[0019] U-mi 0 5^J:r;i 06±(Dtr-; h« 
n^\Z7si;^>f^l 1 O^jzZM 1 1T7.^7>>^;^ 

;in^oxi7^>:/^tt^n^'tau-H«i 1 2 

CO 0 2 0] *»E^J;:ctn«. « KTi¥aBti3i?^$n-5 
ck5tc, U-HjKl 1 2:feJ:i;:i 1 3±oot:^ hco&» 

to 0 2 1] cn&cotf*;; hCDfittaifefC, 

m^vni 3 wz^-Dxmti^ti^. ms-^y/wsi 

14 liJ^tXxl^h^^MSl 5 Ulcfcr>T*ffSn^, 30 

CO 0 2 2] ^mM(Dmm&^&m^mmr^rt^\z\^. 
^cxm3^^mLx^^cti!i^mx$>^, aan. 



CO 0 2 3] ^^^^ji. ^y^Mt. *¥4l±c^l^« 
(1) ffig^J;i:/MB«i:CDia32ffiffi (Q) Mm^^T 

T^bli (-^CDERS^l r2j ) . Z.0-mumf^<DTz 
ib. ^so^miiy h(0^^X\Zi^VX:^Mm\zm—O 

CO 0 2 4] miQo^o\z. nnit^mmt:&mvx. so 



#llFm4, 5 2 0. 4 9 0^) (4. 8 ttIS U J^fSF^ 
^ffiffl 3 2 v>3S;i.0 2 *7cKeco«effl Sffl^bT 

u*^L, ^m(r)mn\f:v ho^-r^xkzMi^x^mmz^ 

CO 0 2 5] *^MiX^n«> Sft^^^^XCDtf';; h\Z 

CO 0 2 6] mi(r>mmmxmm^ti^&m\t. mx. 

\t. B4fc^$n^2^^7c6 4S/>2P;i'iHa 

ox-A-';^>#;wc5>S3;jn^, ooo, oii, i 
oois^trfi 1 1 t^-\;v^nyc4ecD:;i^wi-v>3p 
;H4-E-n^n. ^07.-n-yyii?iMzmK^^x^tilt 

C0 0 2 7] 001. 010. 1 0 l:feJ:r/l 1 Oi:^ 
n. 2fflcDBSL/i(.>P75>673:Dx ^co$ffipa4fflOB 

"^7^5»V^) 

Co 0 2 8] CCO^^-Cfrl. m=k = 2T^^. f 

1 1 4 :fe<ku; 115 (i-tn^n i m(DK&}zv h 

<D r = 3 e-/ h«8f@<DX— A-i^>4^;i/C0^-5(DH@ 
S:^9Jb. Kiftl 2 2iicop = 3e(D>->3t^;wa:. 

^mtt\rc7.-'f%—yy'^)vno^m<r>^^^)V • 
CO 0 2 9] ym^(DmMu^mz^ti\i. x-a->- 
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w\fy hiznt^m^^y^xm^a^ a) i4 
^^x^i 1 siz^^x^mti^^^s i5j:r/. b) it 

[0 0 3 0] mz. saiiif:^ hic^uT. n 

;uooi, 0 10, loi^^zfiioom^co^'^kz 
^^\z»^'^n^zt\ti^^ni.\ vti^u »^{b»fh 

CO 0 3 1] c<Dj:vfi,m{i:^m:b^^m^r^fti^ 

ikOD-^^^y h\Z^^-^n. SaSA^tf^y hcof>-5.CO 
10 0 3 2] ^:<D4^»fi^Ttt, h;jt^— <75;^ 

aaij^ns, mt^mz^m^ti^zt\zu^iy>ii^m^ 

[0 0 3 3] c(D:^m\z^n\t. ^mi^^zsmsi^nrc 

'~y'—^-s*^z-ii\^r-mm'^mf3rj^^^ 

[0 0 3 4] ±l2<D<i:^tC, U-K«113±0#SM 

^^^oi^y:^^j\^^m^r^ftib\zmm-^n^. m^-^ 
^(o^&(oimimit^kii>\zmmtti^. (x-/x 



10 



^^^xh^. ) 

[0 0 3 5] M'a;imiX\t.. ^7.-n-l^>ifs)Vn\Z 
vVi>1t\) imoyy:^M . U-Hi®l 1 3±<D*fi 

\Z. mzn^]-^t\ft:K-?\—y>^m^i^(D'^^iiv h 

i^? [0 0 3 6] is<r>m:^\znt^ 

[0 0 3 7] ff^SI 1 4lr4:oT3 2^<Dm;^U 
"F« (H6^±*>i5TicRtl) \zmi3ttl1t}dyV^ 

ri 1 oj li, S4X1 1 0 h^-^^j^snfex-z^-v 

CO 0 3 8] -teOSfic^mffitcJfctf hSiS^^iC 
T. m%-\t. 1 5J^<toT3*<oa*U-HS 

(JiA^STfcsStT) Jcffl:fe$n;/i:tr!y ro o ij 
^ \t. aSM^tifcx— /t— x>#ji/T0 0 1 ^^'^;p$ti 

[0 0 3 9] ^%ow)7.n^<o^m^im^<r>^^m 
ytm&tti^. H4<^agtc*t"r-&2ocopitBtt*^a 

Sr"5T~7li-BW^ffcfJJ#~(^3Tr^^^l^^ 
40 ^) irttittUT. 1, 0 0 0 tf-/ hCD:/P-/{^ " •y'-fX 

\znhiQ''<D:fuv^^r) ^x«l3t) t' h 

2, sdBo^J^jbfim (T;^t)'e, fmVcHk^) xh 

[0 0 4 0] I^TzL. di/d2 = 3. 5(?>4i'&. gSglf 
!yhJC^UT6. 6dBcD?g^^{b?iJfg^*^a^Sn, ceo 
t^^aSHty htC^JbTtt-4. 6dB<7)?g^^f(]# 

x*^. t:"d7*^q2j^Ar7-ttjijfSi r2j (cc 
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CO 0 4 1) m2o^mm^0m^^t. y^a^n^ 
ft^*57>x:^2 0 1 \z^^x^m'^n. mx\mm^ 

2 2 34fi-:)r. 5^-V^Jl/g[^2 3 I43<fcur2 3 2^ 
2 3 i<?3«lt6»;^-;T-v>;p;KDSjt>— ^-^XSSS 
€£oT. «#S2 3 ni. 1 4JCJ:':3 

2 3 2f^^'^^^;i^^si 1 5\tx^xtm^ti±n^ 

>t^)\^:^^^7.~/^-iy>t^MzmmT^n7t:^mzm 20 
t^mmmmzmtfrr^. 

[0 0 4 3] 9"^*>II/fi[^S2 3 1 tC^V^T, g^Og 
«4^J:i;^5T TAJ X^^tlTtj^ 

\z&hm^^7s-n-i^>jp^jv^:^}t^7s—J'%-i^>'^)V 

WSl^^jfiSfi^T^, 3fflcoccDi:5«c*;S7>^ 04 30 
[0 0 4 4] ctvx. :^-n-i^>:^)V^^\t^x- 

>^^)V0m0^m\t. sigiy>:^}it. m X-/^- 
y>^)i^0^\z^m^tifcm^0m0mikx^^. ) z. 

-0^r^^it\tr~\^y')l-\dmnmm^ 

'^\zmf^r^0t^^rz<m-0:^mx. -ejaisnrcx 
\Z. mts. 

(0 0 4 5] 9="V*;Va^S2 3 2mf^(roV:iTx 0 
®) lw#fiE'r^ci:'5fz. 5<tsn;t'>>7p;i/:$r 9 Office 

!SR<&7SttiEre*r^xx^;/:/T*^. Si^^T, intern 

XW'^-v^tK^PO 0 0, X- 

/i-v^^jpo 0 i^fecfcy^i 0 l0ml»!^Si0^^^0o 
'^0i'p0^^'rn\zm^>t^f)^m'^n^. so m 



(7) #BB¥4-3 2 2 5 9 2 

12 

[0 0 4 6] ro^. 7s-n-y>:^)U^i2i\t2m0^ 

ti^0m0mmffi^n^n^. f^^^xz.0i^mtT^^ 

;PS^g2 3 2fci:-pT. €3l>^>2p;l'Ofi*s^-^> 

^n^o sstfrv h{t±^Q0^5\z^^:^)v^^s§2 a 

[0 0 4 7] S^S 2 3 2 «r|^ST-&t>3 1^0-^^ 
ft^&ff^O«:^t3T, C<Dtt^«:#S^tf-/ h coins 
T*^. ) ^0-^m\t. gasify htcstr -5^5 {;:?B 

[0 0 4 8] Sr:^7ty>-^)Vtl^^ttiT^^^0l^mt 

[0 0 4 9] tt:-^S2 3 X^^n2 3 2\Z^^X\\\il^ 
tl^f^yhtt. '7^X^7>:/^2 4 lfeJ;<:K2 4 2t::J; 

-DX^7.^^>y}v^ri^. z.ri^0^7s^3y:f^\t 
-tn^n, 5i^t«(*j(Z)Xti?^>:/^ 1 1 ocBctrxi 1 1 

i)^. y"-Xfi#5g2 5 3IC<toT7=Xi7^>y7m*35i^ 

x^ix-f 2 6 0 \zm^n^. 
[0 0 5 0] :^mm0^<0&mt}^'^t^^db^. mx 

{t. H8C0 2Jfc7cEti^%^^, Z0mm\t. 4fitOX 
ffffify SSSt'^> l-]65:^{*:cD3 3. 3%^ 



TSitj-B, r = 2:fe<fcUip = 3) c 1/;&^U /1>H<@ia^ 
0 4 ft a h' *y h ht^4 ^Jctc^F^OSSI t LT 

[0 0 5 1] mz. 4:k7tmm\t. mB0is.m^^ix^ 

S:tm^r^^t\z^r). &4^7cv>3j<jW;!>t, 2^7C 

B0 2'A7zs^m0m^^^'t0\z r^'f>hj 
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13 
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10 0 5 2] 45>:7ctO<g^, m=3, k = 5 (Cfimt 5/ 

1 4i5±c^i 1 siC'^-n^nx* 

(3 + 5) =3/8 = 3 7. 5%*«t«-r-&. 

[0 0 5 3] B9H, C(04*7C<0*SS«tC5fc*-r?)^V 

^;m^sii 1 4i5i;i;i 1 5 oiBjesa^r. ^^gi 

*^swmi*$±(:^m2 7>-/'?-^-f >h$sigij-r5. e 
ai^n5 4j*:7c->'>3}^;Ko^i d^-f >htt> r<7>six 

;i/0D»25t<'f :i<0S52;;^->'t-*'f>h*^&S 

10 0 5 4] IffiSfs' hl4<::oS»?*SlfTt-«&a&{c 
ffiffisns. «?^8ii 1 5tt, U-mi 1 3± 

[0 0 5 5] 14:feJ:l^l 1 5|*)TW 

[0 0 5 6] $S^rS7idi/da©fir2|!:^]Kff!IC<t-3 

%(tjaL*^jEfif9Ta3 7. 5x) ««jrr4S#e. 
[0 0 5 7] 08 fcScr< ??-^'(b^si:*r^a)'b 5 1 



awi^ix'f >9 ^}-nisi. 5^t^;i/a^S2 3 1 row-r 

[0 0 5 9] — ;5T», »4?JW(DiELVv>- 
[0 0 6 0] L*»U ■te:;^t?tt. ilOi5&^fiH, 
V». ) 

[0 0 6 1] "b5 1 rXOmthX, Wiltf, Wl 2C02 

ft 5. wWffiiBtt, m=2, k = l (rnct>-S. /-^^-H 
fflS&*H->i^:J-U>i'lBfii*fc»)3if«H';/ hTSO, 
SStf-i- Hi±*(fC06 6. 7«^«flEr'5) ^rWb. * 

■B, r = 345j;CKp = 2) 2;Jc7c>'5'^:J-'J >y7?i!:<C* 

[0 0 6 2] L!S»U ifEOi^lC, A->H*i^lp^iS 
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